Abstract
Methods
A total of 222 OCL people were investigated using the Posttraumatic Growth Inventory and the Connor-Davidson Resilience Scale. Latent profile analysis was applied to explore PTG latent profiles. Multinomial logistic regression was used to analyze the socio-demographic variables in each latent profile and the association between profile membership and resilience.
Results
Three latent profiles were identified and labeled the "high appreciation-power group" (30.6%), the "general moderate growth group" (47.7%) and the "low growth and extreme possibility group" (21.7%). Compared to those in the high appreciation-power group, individuals with monthly income >2000 ($312) were less likely to be in the general moderate growth group (OR = 0.13, P<0.01), whereas individuals with a spouse were less likely to be in the low growth and extreme possibility group (OR = 0.43, P<0.01). Individuals in the "general moderate growth group"(OR = 0.92, P<0.01, 95%CI:0.89-0.94) and the "low growth and extreme possibility" groups (OR = 0.83, P<0.01, 95%CI:0.79-0.87) demonstrated significantly lower levels of resilience compared to the high appreciation-power group. a1111111111 a1111111111 a1111111111 a1111111111 a1111111111
Introduction recommendations for practice. Thus, we cannot use a total score to describe the state of PTG among OCL people.
Latent profile analysis (LPA) may be a suitable approach because it assumes that observed variables are indicators of an unobserved, latent variable, and it attempts to explain this relation in terms of a small number of subgroups or profiles [17] . Therefore, this method helps researchers to proceed with further analysis of subgroups' characteristics and to obtain more in-depth results [18] . In addition, LPA is a person-centered analytic technique that derives profiles (i.e., subgroups) of individuals based on similar characteristic patterns (profiles) and differentiates homogeneous subgroups within a heterogeneous sample [19] . Therefore, it helps researchers to produce a probability estimation of all individuals belonging to a certain PTG group and finds the most rational classification according to the statistical indicators (e.g., fitting information). To our knowledge, no studies applying LPA have been conducted to explore subgroups of PTG among OCL people.
Another factor we examined was resilience. There is no general definition of this term accepted by scholars [20] . In this study, resilience is considered the ability to cope with and adapt to changes after threatening or challenging situations [21] because our aim was to explore how this ability affects traumatic outcomes and PTG. Resilience can help individuals to cope effectively with various adversities and can promote individuals' recovery from negative events [22] . Previous studies of the relationship between resilience and PTG are inconsistent. One study found a positive correlation between resilience and PTG [23] , since resilient people tend to adapt to changes in a cognitive process that resembles PTG [24] . Levine showed that high levels of resilience were associated with the lowest PTG scores [25] . This may be because resilient people tend to emerge from trauma relatively unchanged and with fewer psychological wounds, which makes these individuals less likely to perceive threats to their self or their world views and more likely to engage in meaning-making behavior [25, 26] . However, growth requires an individual to find meaning for a traumatic event [27] . Previous studies of resilience and PTG have mostly concentrated on cancer patients [28] , women with infertility [29] , HIV patients [30] , and people who have suffered from personal traumatic experiences in the previous year [31] . There is a lack of research on OCL people. Hence, it is necessary to test the resilience level of each PTG profile to examine whether resilient OCL people are more likely to report PTG.
The aim of this study was as follows: (a) to explore whether different profiles of PTG can be identified in OCL parents; (b) to determine the characteristics of each subgroup using a range of socio-demographic variables; and (c) to investigate the association between PTG and resilience. The findings of this study may provide a new perspective for developing psychological interventions and assistance mechanisms for OCL people.
Methods

Participants and procedure
The participants were bereaved parents who had lost their only child without a subsequent birth or adoption. The bereaved mothers were more than 49 years old, as defined by official documents. Individuals with serious mental disorders or physical illness who could not complete the questionnaires were excluded. The participants were residents of Changsha, the capital city of Hunan province in central China. Stratified random sampling was conducted by randomly selecting one sub-district from 9 administrative regions in Changsha. All OCL people registered in these sub-districts were included. The study was approved by the Institutional Review Board at the researchers' university (grant number: 2015036). Data were collected between July 2014 and April 2015. Before the household visits, the researchers contacted community workers to provide lists of registered people and to obtain oral consent by telephone. Then, household visits were conducted by two trained research assistants. The anonymous questionnaires were issued after reconfirming the informed consent and were retrieved immediately when completed. For aged people with poor eyesight, the researchers read each item and completed it according to the participant's answers. After finishing the questionnaires, a gift valued at 50 RMB (8 dollars) was provided to thank the participants for their cooperation.
Measure
A questionnaire including 52 items was used in the study. The questionnaire consisted of the Post-Traumatic Growth Inventory, the Connor-Davidson Resilience Scale, and socio-demographic information. Approximately 10-25 minutes was needed to complete the questionnaire.
Post-Traumatic Growth Inventory (PTGI). The PTGI was developed by Tedeschi in 1996 to assess a person's growth after suffering a trauma, both physically and psychologically [32] . The PTGI is measured using a 6-point scale (0-5). Scores range from 0-105, with higher scores reflecting greater growth. The previous PTGI consisted of 21 items divided into 5 factors. The Chinese version of the PTGI was translated and revised in 2011 for accidental trauma patients older than 18 years, and 1 item was excluded due to cultural differences. The inventory was still divided into 5 factors: insights on life, personal power, new possibilities, relating to others and spiritual change [33] . The reliability coefficient of the entire scale and subscales in Chinese trauma patients was 0.661-0.846, and the Cronbach's ἀ coefficient (ἀ) in this study was 0.909.
Connor-Davidson Resilience Scale (CD-RISC).
The CD-RISC was developed to assess psychological resilience among adults and is measured using a 5-point scale (0-4). Scores range from 0 to 100, with higher scores reflecting greater resilience. However, there are no specific demarcation points. The CD-RISC consists of 25 items divided into 5 factors [34] . The Chinese version of the CD-RISC was translated and revised in 2007 in a community population aged over 18 years old. The translated version still contained 25 items, but they were divided into 3 factors: tenacity, strength and optimism [35] . The reliability coefficient in the Chinese community was 0.91, and the Cronbach's alpha coefficient (ἀ) in this study was 0.924.
Socio-demographics. Age, gender, place of residence, education level, per capita monthly income, diagnosed disease, and marital status were included to obtain the demographic characteristics of latent profiles of PTG.
Statistical analysis SPSS 18.0 and Mplus 7.0 (using an exploratory LPA) were used to analyze the data. First, a number of models, from the initial model (one profile) to the final one (6 profiles) were estimated by gradually increasing the profile number until the fit indices achieved the best fit. The relative fit indexes were evaluated, including Bayesian Information Criteria (BIC) and Adjusted Bayesian Information Criteria (aBIC), with smaller values indicating better model fit. LMRT (Lo-Mendell-Rubin Test) and BLRT (Bootstrap Likelihood Ratio Test) were considered as relative fit indices to determine whether the model was the best fit for the data. A probability value <0.05 indicated that the model fit the data significantly better compared to the previous one. In addition, when the LMRT and BLRT values become non-significant (>0.05), it indicated that the previous model was the best one [36] . Entropy was a marker of the clarity of class delineation, with values closer to 1 indicating fewer classification errors [37] . Generally speaking, if a model has higher entropy and lower BIC, and aBIC and achieves significant LMR and BLRT, the model has a greater fit [38] .
Second, after choosing the optimal model, multinomial logistic regression was used to analyze the socio-demographic variables in each latent profile and the association between profile membership and resilience.
Results
Socio-demographic characteristics
A total of 249 questionnaires were issued and 222 questionnaires were returned, for an effective return ratio of 89.2%. The socio-demographic characteristics of the participants are provided in Table 1 .
Latent profiles of posttraumatic growth
A total of 6 models were estimated during the exploration. Each fit index is shown in Table 2 .
As indicated by the fit indices, a three-profile solution provided the best theoretical and empirical fit to the data. Judging from the indices, the BIC and aBIC of 3 profiles were lower compared with 2 profiles and the LMR value (0.02) was significant in a model of 3 profiles, which meant that a 3-profile was better than a 2-profile model. The LMR value (0.51) was [39] suggested stopping the addition of profiles when the LMR becomes nonsignificant. The BLRT value was used to verify that the chosen model provided an appropriate fit to the data relative to a model with fewer profiles instead of identifying the best-fitting model because BLRT has been found to overestimate the number of profiles and the BLRT value did not contribute to distinguishing between models. Therefore, the three-profile model was considered optimal.
Features and names of each latent class
The scores of the four profiles on 20 items are presented in Fig 1, and each profile is named based on the probabilities of all items. Profile 1 was described as the "high appreciation-power" group, which accounted for 30.6% (n = 68) of the sample. It was notable that this class showed the highest level of PTGI items of all profiles, especially in the appreciation of life and personal power factors. Thus, Profile 1 showed the greatest PTG, was much more effective at conquering adversity, and could better address difficulty.
The next group (Profile 2) was described as the "general moderate growth" group, which accounted for 47.7% (n = 106) of the sample. This group showed a moderate level of all items and a relatively stable growth trend. Note K = Number of free parameters; BIC = Bayesian information criterion; aBIC = sample size adjusted Bayesian information criterion; LMR = Lo-MendellRubin likelihood ratio test; BLRT = parametric bootstrapped likelihood ratio test; P = probability.
doi:10.1371/journal.pone.0167398.t002 The third profile (Profile 4) included the remaining 21.7% (n = 48) of the sample. This group reported the lowest levels of all items, especially in the factor of "new possibility", and was described as the "low growth and extreme possibility" group.
Notably, 3 groups showed a peak on the graph for item 19 ("I have a greater feeling of selfreliance"). This finding may indicate that OCL people achieved a greater feeling of selfreliance.
Predictor of latent profile membership
A multinomial logistic regression was conducted to explore the sociodemographic and clinical predictors of profile membership with the low growth and extreme possibility group as the reference group (see Table 3 ). Compared to those in the high appreciation-power group, individuals with monthly income >2000 ($312) were less likely to be in the general moderate growth group (OR = 0.13, P<0.01), and individuals with a spouse were less likely to be in the low growth and extreme possibility group (OR = 0.43, P<0.01). demonstrated significantly lower levels of resilience compared to the "high appreciationpower" group.
Relationship between the latent profiles of PTG and resilience
Discussion
Latent profiles of PTG
This is the first known study to identify latent profiles of PTG among OCL people by LPA. This analysis differs from previous studies that have used different cutoff values. From the perspective of the practical classification technique, in contrast to cluster analysis, LPA has a lower classification for arbitrariness and provides more statistical functions, such as limited model parameters according to theory or practice [40] . Thus, LPA makes the classification more objective and realistic. From a person-centered perspective, this approach helps researchers to identify the different subgroups of PTG among individuals after an only child dies and to identify the socio-demographic characteristics of each group, which is useful for developing targeted psychological interventions. Previous interventions were mainly based on the individual scale score to determine the level of PTG, and included low scores in interventions. The internal heterogeneity of these people was ignored, such as different reactions by individuals to specific items. Furthermore, the population that obtained high scores were generally not considered for interventions; this situation overlooks low scores on some items by high-scoring individuals. The general implementation of the program has not been adjusted according to the characteristics of specific populations. Consistent with a previous study on posttraumatic reactions [14] , the findings of this study demonstrate that the PTG of OCL people has obvious features that contribute to classification and that support a three-profile model: a "high appreciation-power group", a "general moderate growth group", and a "low growth and extreme possibility group". This classification reflects the heterogeneity of OCL people in each latent profile of PTG.
The high appreciation-power group, which constituted 30.6% of individuals, had the highest level of PTG items among the profiles, especially in the appreciation of life and personal power factors. The individuals in this group have a greater ability than other profiles to cope with highly challenging life circumstances and perceive more positive life changes despite the greater distress associated with these tragic experiences. The PTG of bereavement was not identical for everyone. Some bereaved people show greater growth in particular aspects [41] . According to Dong and Chen, some OCL people are willing to participate in support groups to help other people by playing the role of rights defenders and organizers [42] . A number of studies have suggested that peer support is an effective intervention for bereaved people [43] [44] [45] [46] . The individuals in this group may play an important role for their peers. Social workers should encourage these individuals to devote themselves to helping their peers.
The low growth and extreme possibility group, which constituted 21.7% of individuals, had the lowest levels of all items, especially in the "new possibility" factor. In this group, OCL people do not want excessive contact with the outside world to seek new possibilities. In the past, we may have ignored this special requirements for intervention with this group. However, it is important to pay attention to this group and strengthen their contact with others to help them develop new interests. According to The Alliance of Perinatal Bereavement Support Facilitators, maintaining individuals' interest and involvement is a critical factor in developing effective communication and forming a collaborative, supportive atmosphere among all members [47, 48] . Thus, social workers should consider OCL individuals' interests and should provide opportunities to engage in collective discussion and problem solving.
Interestingly, this study showed a high score on the graph for item 19 ("I have a greater feeling of self-reliance"), which might be explained in the following way. On the one hand, Chinese traditional culture dictates that the purpose of children is to look after their parents in their old age. When people lose their only child, they can no longer rely on their child and must rely on themselves when they are older. On the other hand, traumatic experiences can increase individuals' self-protective function and enhance their courage to face the future, thereby providing a positive experience [49] .
Socio-demographic characteristics of each latent profile
The results indicate that demographic factors, such as age, gender, home location, with or without diagnosed disease, and education level, did not differ significantly among these 4 profiles. The findings were inconsistent with some prior studies [50, 51] . The difference may be due to the cultural influence, which was considered a crucial factor in adaptation following the death of a child [52] . In addition, based on Bowlby's attachment theory, different attachment styles are related to different levels of psychological reactions [53] . An only child has care and love from the entire family, and the attachment in this type of family would be close. As suggested in a previous qualitative study [6] , the death of an only child is an event that produces "deep sorrow" and "a heavy blow". In summary, there were no significant differences in these common demographic variables.
The results of this study indicated that OCL people with a spouse were more likely to be in the high appreciation-power group. Individuals who deal with a traumatic experience such as losing an only child may recognize their vulnerability and be willing to accept help [54] . In this case, there would be a committed partner in a stable family who can offer beneficial support to cope with or improve the individual's situation. There was a significant difference in per capita monthly income. To a certain extent, increased income would contribute to higher PTG for OCL individuals. The stress of everyday life resulting from the death of a child continuously affects individuals, which may further limit their PTG. This finding is consistent with Wang's assertion that economic factors can help to alleviate the daily pressures of individuals and produce a higher level of PTG [55] .
Resilience of three profiles
In this study, individuals in the general moderate growth group and the low growth and extreme possibility group demonstrated significantly lower levels of resilience compared to the high appreciation-power group. Some researchers suggest that people with higher resilience have much more cognitive flexibility. When faced with a traumatic event, they can be more flexible and gain PTG [10] . This assertion is supported by the Model for Personal Growth and Relationships (OTHERS), which is summarized in a study on bereavement [56, 57] . This model notes that resilience is one of eight core resources that help individuals improve PTG. Our findings indicate that higher resilience may help individuals gain more PTG. This finding is consistent with studies on bereavement, such as studies of spousal bereavement in old age [58] , bombing survivors [59] , and widows [60] . The results show that resilient bereaved individuals have positive outcomes. This finding may indicate that promoting resilience can be a way to foster PTG.
Recommendations for policy-making
In recent years, the Chinese government has paid attention to this vulnerable group and has issued a series of policies to help them due to constant appeals. A nationwide policy provides a monthly financial aid grant depending on the economic level of the local government, ranging from 200 RMB to 800 RMB ($31.20-$124.80). In Changsha, where the samples were collected, OCL people were granted 400 RMB ($62.40) per month. However, OCL people were often an old, unemployed, low-income group, and this financial aid grant cannot guarantee a minimum subsistence level. Our study results showed that high income (>$156) OCL people were more likely to be in the "high appreciation-power group". Therefore, an elastic policy of financial aid to care for low-income bereaved parents should be established.
Conclusions and limitations
In summary, obvious classification features for PTG emerged in this study, and 3 profiles were supported: a "high appreciation-power group", a "general moderate growth group", and a "low growth and extreme possibility" group". Promoting resilience can be a way to foster PTG. Targeted interventions should be developed based on characteristics of each latent profile, and timely attention should be paid to the mental health of OCL people who are without a spouse or have low income.
Several limitations of this study need to be acknowledged. First, the study was cross-sectional, so the causation between resilience and PTG cannot be extrapolated. It is recommended that growth should be studied longitudinally [61] . Thus, future research should track PTG and examine risks as well as protective factors related to PTG over time. Second, although the relationship between the gender, cause of death, and age at death of the child have been examined in many studies, this study did not investigate these factors due to ethical considerations. In our future works, we will identify trends and develop an appropriate intervention program to conduct further empirical research.
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